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Ericsson advance provides 
tailored DWDM laser 
ERICSSON Components 
has introduced advanced 
electron-beam lithogra- 
phy to its plant in 
Stockholm, Sweden, al- 
lowing it to supply indi- 
vidually specified lasers 
for dense wavelength di- 
vision multiplexing 
(DWDM) applications. 
The technique allows 
the wavelength of each 
laser, of the thousands 
manufactured on each 
InP wafer, to be individu- 
ally chosen. This is an ad- 
vantage over convention- 
al processes where all of 
the lasers on one wafer 
must be manufactured 
with the same emission 
wavelength. 
Ericsson says its elec- 
tron-beam lithography 
technology also provides 
better consistency from 
batch to batch and 
greater accuracy than the 
more common lithogra- 
phy methods.The compa- 
ny believes it is unique in 
applying this technique 
to the volume production 
of distributed feedback 
(DFB) lasers. 
With DWDM applica- 
tions combining optical 
signals using several dif- 
ferent wavelengths of 
light on one optical fi- 
bre, they have a require- 
ment for lasers that are 
precisely tuned to the 
wavelengths required. 
The ITU-T standard for 
WDM specifies more 
than 40 channels in the 
1530 to 1560 nm band. 
Each channel is identi- 
fied by the wavelength 
of the laser used, which 
must be defined to a 
tolerance of typically 
±0.1 nm. These require- 
ments pose a challenge 
for laser manufacturers. 
Customers have varying 
demands, some for a 
combination of channels 
spread evenly over a 
broad range and some 
unevenly spaced, and 
providing high volume 
production has not 
proved to be easy. 
The wavelength of 
the light emitted by a 
DFB laser is defined by 
the period of the laser's 
grating, typically around 
0.2 ~tm, and the refrac- 
tive index of the materi- 
al in the laser cavity. 
Using the e-beam tech- 
nology, the grating is di- 
rectly written by an elec- 
tron beam on the wafer, 
giving precise control 
and repeatability for vol- 
ume production. 
Ericsson has applied 
the technique across its 
family of DFB and 
DFB/EA (DFB integrated 
with electro-absorption 
modulator) laser prod- 
ucts for D-WDM applica- 
tions. This includes de- 
vices such as the 
'PGT20102', 'PGT20103' 
and 'PGT20104' DFB/EA 
lasers, designed to trans- 
mit data at a rate of 
2.5 Gb.s l , and the 'PGT 
5035' and 'PGT 5055' 
complete DFB transmit- 
ter modules for 155 and 





Litton Industries to sell 
Solid State Division 
to Filtronic 
LITTON Industries has 
agreed to sell its Solid 
State Division to UK- 
based Filtronic plc for 
US$43 million, subject o 
government approvals. 
Litton Solid State, 
located in Santa Clara, CA, 
USA, designs and manu- 
factures microwave and 
millimetre wave semicon- 
ductors, components and 
integrated assemblies. Filt- 
ronic will retain the com- 
pany's approximately 260 
full-time employees. 
Michael R. Brown, 
Litton's President and 
Chief Executive Officer, 
says Solid State's value 
and growth potential 
can best be realized 
through its sale to a 
company focused on 
similar markets. "Litton 
will reinvest the pro- 
ceeds of the sale to build 
value for our sharehold- 
ers," he says. 
Litton Solid State; tel: +1- 





Uniphase Laser Enterprise has an Emcore 
GS/3000 MOCVD in excellent condition 
available for sale at an asking price of 
$250,000. The reactor was operated 
from mid-1992 to the end of 1995 at 
IBM's Watson Research Center for the 
growth of AIGaAs-based device 
structures. The fully decommissioned 
and decontaminated reactor, which has 
a capacity of six 2" wafers, has since 
been in storage in Yorktown Heights, NY. 
Please contact: 
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Lucent and EMCORE to 
jointly develop 
materials technology 
BELL Labs, the research 
and deve lopment  arm of 
Lucent Technologies, is 
teaming up with EM- 
CORE Corp to develop 
new epitaxial growth 
machines, diagnostic 
tools, and control  soft- 
ware. The research will 
occur  at EMCORE's facil- 
ity in Somerset, NJ, USA, 
and a recently enhanced 
facility at Bell Labs' 
Crawford Hill facility, al- 
so in NJ. 
"Developing this 
technology will allow 
for the incorporation 
of the largest number  
of source materials 
ever included in any 
'TurboDISC®' com- 
pound semiconductor  
product ion tool," said 
Reuben Richards, EM- 
CORE's president and 
CEO. 
"It underscores the 
importance of taking a 
highly integrated ap- 
proach to next-genera- 
tion compound semi- 
conductor  equipment 
development. The keys 
to increasing yield and 
lowering the cost of de- 
vices are achieving pro- 
gressively higher levels 
of automation and en- 
hancing the versatility 
and scalability of our 
basic tool." 
The improved tool 
will al low Bell Labs re- 
searchers to explore and 
build a wide variety of 
semiconductor  com- 
pounds, which will be- 
come building blocks 
for the next generat ion 
of high-bandwidth 
networks planned by 
Lucent. Bell Labs will 
also be the beta site 
for the testing of 
EMCORE's new 'Epi- 
View' software-control  
package. "This graphical- 
ly driven software 
control ler makes me- 
chanical switches obso- 
lete and becomes  a prac- 
tical necessity for 
machines of this com- 
plexity," said Bell Labs 
project leader Charles 
Joyner. 
Through this collabo- 
ration, Bell Labs and EM- 
CORE also will refine a 
battery of diagnostic 
tools, some of which 
will remain propr ietary  
to EMCORE. 
These diagnostic 
tools assist crystal grow- 
ers with in situ diagnos- 
tics for the creation of 
highly uniform thin 
films. The joint team 
has also developed a 
unique portable 'mini- 
c leanroom' environment, 
which docks with the 
growth apparatus. This 
unique env i ronment  re- 
duces the overhead 
c leanroom costs for the 
growth facilities by al- 
lowing devices in pro- 
gress to be transported 
directly into the crystal- 
growth machine with- 
out being exposed to 
ambient  air. 
EMCORE; tel: +1-732- 
271-9090; fax: +1-732- 
271-9686. 
GaN transistors 
promise high-power at 
high-frequency 
CORNELL University 
(Ithaca, Nr'L, USA) re- 
searchers have reported 
significant progress in 
making a new genera- 
tion of transistors based 
on GaN. 
Dr Lester E Eastman 
and Dr James R. Shealy, 
of Cornell's electrical en- 
gineering department,  
say they have tested GaN 
transistors with output 
power  of up to 2.2 
W.mm 1 at a frequency of 
4 GHz. They expect  to 
see power  figures five 
times higher as soon as 
improved test equip- 
ment  is installed. 
"Others have gotten 
higher power," Eastman 
says,"but not at as high a 
frequency." 
Currently, Eastman 
says, his laboratory is 
testing chips with arrays 
of GaN transistors that 
add up to a total length 
of about 0.5 mm."We are 
using much smaller de- 
vices at first and check- 
ing to make sure the 
heat can get out," 
Eastman says. "We be- 
lieve we can make tran- 
sistors with an output 
power  of 12.5 W.mm 1. 
We plan to combine four 
devices, each 2 mm long, 
on a monolithic integrat- 
ed circuit to make a chip 
with an output power  of 
100 W at a frequency of 
10 GHz." 
The Cornell research 
is principally supported 
by a three-year, $1 mil- 
lion per  year grant from 
the Multi-Disciplinary 
University Research 
Initiatives programme of 
the Office of Naval 
Research (ONR), with an 
additional $1 million per 
year from the Defense 
Advanced Research 
Projects Agency and oth- 
er federal agencies. 
At Japanese firm 
Furukawa Electric, mean- 
while, researchers have 
developed a GaN 
Schottky barrier diode 
showed rectifying char- 
acteristics up to 500°C. 
The device was pro- 
duced on a MBE ma- 
chine, with the group 
claiming to be the first 
to use uncracked gas- 
eous ammonia s a nitro- 
gen source rather than 
plasma-based sources. 
Details of the re- 
search were recently 
published in the Journal 
of Crystal Growth (Vol. 
191, pp. 279-281). 
Dr Lester Eastman, 
Cornell University; tel: 
+1-607-2554369. 
US utility Washington 
Water  Power  (Spokane, 
WA) is offering a US$20 
rebate to businesses 
that install the LED exit 
signs. The energy saving 
scheme is aimed at 
reducing the USA's 
$1 billion annual power  
bill to operate the signs. 
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Kopin's HBT wafers 
serving as platform for 
new HP products 
KOPIN Corp says that 
devices fabricated by 
Hewlett-Packard (HP) 
using its InGaP HBT 
device wafers have 
set new standards for 
per formance and relia- 
bility. These devices, 
which form the basis of 
a new HP family, are be- 
ing incorporated into 
RF and microwave test 
and measurements  
equipment.  They are 
also sold to external 
customers.  
Kopin says its InGaP 
HBT device wafer was 
introduced last year to 
enable circuit manufac- 
turers to develop more 
robust, higher perfor- 
mance circuits. To 
achieve HP's circuit 
per formance and relia- 
bility objectives, Kopin 
cngineered an InGaP 
HBT device wafer de- 
signed to complement  
HP's circuit fabrication 
processes. It says the re- 
sulting InGaP HBT de- 
vices have demonstrat-  
ed high f requency 
per formance along with 
excel lent reliability over 
a wide range of current 
densities and operat ing 
temperatures.  The test 
condit ions for these 
devices included tem- 
peratures (Tj) up to 
363 °C and current 
densities (Jc) exceeding 
60 000 A.cm 2. 
"HP's and Kopin's 
technical staffs worked 
to develop the crucial 
process parameters  and 
wafer propert ies  neces- 
sary to achieve reliable 
circuit per formance at 
high current densities," 
stated Matt Micci, vice 
president of sales for 
Kopin's Device Wafer 
Group. "The InGaP 
HBT's combinat ion of 
high per formance and 
excel lent reliability en- 
ables our partners to 
pursue new circuit 
appl ications and raises 
the bar for HBT 
circuits." 
In further news, 
Richard A. Sneider has 
been appointed as 
Kopin's CFO. 
Kopin Corp; tel: + 1- 
508-834-6696; fax: +1- 
5O8-824-6958. 
Joint project to 
advance Epigress's SiC 
production system 
EPIGRESS has signed a 
collaboration agreement 
with the Industrial 
Microelectronics Center 
(IMC) in Kista, Sweden, 
for design evaluation and 
process development 
work for its 'VP508' hot- 
wall, SiC production sys- 
tem. The agreement 
will see IMC assist in 
the development of a 
multi-wafer reactor incor- 
porating rotation now be- 
ing developed for the 
system. 
After the complet ion 
of the thermal and me- 
chanical tests to verify 
system performance, a 
prototype of the new re- 
actor will be installed in 
the Epigress SiC CVD 
system at IMC for pro- 
duction testing.The reac- 
tor is being developed to 
allow retrofitting to ex- 
isting VP508 product ion 
units. 
The agreement with 
IMC will also enable 
Epigress to offer the de- 
velopment resources and 
expertise of IMC to pro- 
vide customized activi- 
ties, such as process de- 
Celeritek wins major contracts 
Corp (Seattle, WA, USA) 
for transceiver products. 
These will be used in 
Innova's 'XP2' low-cost, 
single T1/E1 digital radio. 
Celeritek said it expects 
to begin shipping the or- 
der in the fourth quarter 
of its current fiscal year. 
This deal closely fol- 
lows a $5.9 million pur- 
chase agreement from a 
major Japanese handset 
manufacturer for 4.8 V 
power  amplifiers. The 
amplifiers will be used in 
TDMA dual band hand- 
sets manufactured for 
CELERITEK has recently 
won two major contracts 
lor its wireless communi- 
cations products valued at 
a total of US$10.6 million. 
The company re- 
ceived a $4.7 million pur- 
chase agreement in 
September from Innova 
velopment, growth char- 
acterization, sample pro- 
duction and operator 
training seminars. As an 
integrated part of this 
alliance, Epigress AB 
will modernize and up- 
grade the first VP508 SiC 
CVD system sold to, 
and installed at, IMC to 
meet the latest system 
standard. 
In other news, 
Epigress will supply a 
VP508 system to the 
Institut fiir Kristallziich- 
tung (IKZ) in Berlin, 
Germany. After a short 
design and manufactur- 
ing period, the installa- 
tion and commiss ioning 
will start in early 1999. 
The IKZ system will 
be conf igured as a 
product ion unit and 
will include two sepa- 
rate reactors for use 
with un- and n-doped 
material and p-doped 
material, respectively. 
It will be used by Dr 
Dietmer Siche's SiC re- 
search group. 
Eptgress AB; tel: +46-46- 
168980; fax: +46.46- 
168981. 
sale in the USA. Celeritek 
expects to begin record- 
ing revenues from the 
18-month agreement in 
the third quarter of fiscal 
1999. 
Celeritek; tel: +1-408- 





Satellite RF component market to reach 
US$4 billion in 2001 
THE worldwide market 
for satellite RF compo-  
nents will reach US$4 bil- 
lion as early as 2001, ac- 
cording to Silicon Valley 
research firm Strategies 
Unlimited. 
In its report, Com- 
municat ions  Compon- 
ents fo r  Satellites - 
1998-2007 Market  
Rev iew and  Forecast, 
the company projects 
that demand for satellite 
RF payload components,  
including subassemblies 
and modules, will accel- 
erate from $1.4 in 1997 
billion to $4 billion in 
2001, a compound annu- 
al growth rate of 29%. 
RF semiconductor  
shipments for satellites 
will grow at an even 
stronger rate of 42% an- 
nually through 2001, 
reaching $450 million. 
Ka-band and Ku-band ac- 
tive array systems using 
GaAs MMICs will drive 
much of this growth. 
Demand for Si RF 
components  i predicted 
to increase as second- 
generation intelligent 
mobile satellite systems 
with increased signal 
processing requirements 
are launched between 
2000 and 2005. 
Major satellite opera- 
tors have made signifi- 
cant strides recently in 
their efforts to build ex- 
tensive new space infra- 
structure that will pro- 
vide a variety of new 
mobile and fixed satellite 
services. Commercial  ser- 
vices launched a record 
80 satellites in 1997.The 
Iridium global mobile 
personal communica- 
tions system (GMPCS) 
66-satellite phone con- 
stellation is now fully de- 
ployed, and Iridium ser- 
vice is on schedule to 
begin in September 
1998. 
Globalstar, also a GM- 
PCS constellation, has 
launched eight satellites 
as of August 1998, and 
plans to have its full 48- 
satellite constellation in 
orbit and operational by 
the end of 1999. The 
progress of these efforts 
and others bodes well 
for the 288-sateUite 
Teledesic project .The re- 
cent decision of Iridium 
creator Motorola to 
invest in Teledesic and 
act as pr ime contractor 
gives the project greater 
credibility. 
Further developments 
in satellite technology 
will create a range of new 
opportunities for RF/ 
microwave component  
and semiconductor sup- 
pliers. New active anten- 
na designs include larger 
percentages of solid-state 
active components,  print- 
ed circuit boards and 
other high-volume com- 
ponents. 
The report says com- 
panies with proven pro- 
duction capabilities in 
these areas should benefit 
as demand grows and as 
satellite manufacturers in- 
creasingly seek outside 
sources of supply. 





EPI MBE Products Group 
has moved to a larger fa- 
cility in St Paul, MN, USA, 
to service the growing 
demand for its MBE sys- 
tems and effusion cell de- 
signs. Also, the company 
has delivered a 'MOD 
GEN II MBE' system to 
General Motors Research 
Center configured for 
solid source antimonide 
and arsenide film growth 
on 4-inch substrates. The 
system will be used to 
develop magneto-resis- 
tive devices for automo- 
tive sensor applications. 
Quantum dot technol- 
ogy has allowed engi- 
neers at University of  
Texas's Microelectronics 
Research Center in 
Austin to use GaAs to cre- 
ate a 1.3 lam laser.The ad- 
vance promises to deliv- 
er lasers that are cheaper, 
as well as more heat tol- 
erant, than the current 
InP 1.3/am lasers. It is es- 
t imated to be two years 
away from commercial  
development.  
General Instrument 
(G1) Corp of Horsham, 
PA, USA, has won a con- 
tract from Buckeye 
Cablevision to upgrade 
its Toledo, OH, system. 
The 2700 km plant will 
be upgraded from 450 
MHz to 860 MHz two- 
way capability during the 
next three to four years 
using GI's GaAs MESFET 
hybrid technology. 
Optics manufacturer 
II-VI Inc (Saxonburg, PA, 
USA) has received a 
unanimous jury verdict 
against former consultant 
Emmanuil Raiskin for 
misappropriat ion of pro- 
pr ietary information. The 
case related to the devel- 
opment  of a vertical high 
pressure Bridgman crys- 
tal growth process for 
producing nuclear radia- 
tion detector material. 
Cree Research (Dur- 
ham, NC, USA) has ex- 
panded its supply agree- 
ment with Siemens AG, 
making the multi-million 
dollar pact the largest in 
its history. The amend- 
ment expands the agree- 
ment to include Cree's 
existing and new LED 
products. It also commits 
Siemens to purchasing 
certain quantities of SiC 
wafers for use in manu- 
facturing LEDs under li- 
cense from Cree. 
In other news, 
Cree Research recently 
signed a US$3 million 
development agreement 
with Kansai Electric 
Power Co Inc (KEPCO) 
of Osaka, Japan, to devel- 
op SiC power  devices 
with a blocking voltage 
in excess of 5 kV for use 
in power  transmission 
systems. 
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